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(54) Fuel vapor treatment canister 

(57) A fuel vapor treatment canister for controllably 
storing and releasing fuel vapor from a fuel tank and the 
like of an automotive vehicle. The fuel vapor treatment 
canister comprising a casing having first and second 
end walls between which an inside space is formed. The 
first end wall has a first opening in communication with 
a fuel tank, and a second opening in communication with 
an air intake passage of an engine. The second end wall 
has a third opening in communication with the atmos- 
phere. The inside space includes f irst and second cham- 



bers. The first chamber is located closer to the first end 
wall than the second chamber. A partition wall is dis- 
posed to divide the inside space into the first and second 
chambers. The partition wall structure has an air perme- 
ability and a heat insulating ability higher than that of 
metal. A first fuel vapor adsorbing material is dispos d 
in the first chamber. A second fuel vapor adsorbing ma- 
terial and a heat-accumulative material are disposed in 
the second chamber. The heat-accumulative material is 
larger in specific heat than the second fuel vapor ad- 
sorbing material. 
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Description 

PAr.K (GROUND OF THEjNVENmON 
1 . Field of the Invention 

innoil This invention relates to improvements in af uel 

tie and to release the stored fuel vapor at cartam t m- 

like of a vehicle provided with the eng.ne. 
2, Descriptio n ot the Prior Art 

IO0O21 Hitherto most automotive vehicles are 
Sped wlh a fuel vapor treatment canister income 
t ue , vapor adsorbing material (lor example crushe o 

por generated trom a fuel tank . adsorbed by the fue 
Sapor adsorbing material, and then the 
vapor is desorbed from the fuel vapor a^mg^ 
rial at certain timings and carried to a combustion dev.ee 
(,o exampte, combustion chambers of an engine .or a 

example, in the following cases: 

(a) When an automotive vehicle is allowed to stand, 
Sapor is generated at a high temperature .n the 
. under a temperature change between day 

^ When' the vehicle is stopped after its crufeing 
paSarly after its high speed cruising), heat of 
in engine at a high temperature is transmuted to 
^Sankorthelike.At.histime.thetemperatu^ 

vapor is generated in the fuel tank or the hke. 
Swhen fuel is supplied into the fuel tank, fuel va- 
por is generated in the fuel tank. 



,00031 A typical example of such a conventional fuel 

t«!ueSm^: canister 101 includes 
1° a ig 1 02C Tnecasing 102C includes a cy.ndnca 

casing body 1 02 which is provided at its one end wrth a 
casing Douy gnd wjth a second 

Z S ^end wall .03 has a pipe defining 
"ere" communication opening 1 03a which is .n conv 
munition with the atmospheric. The second end wal 
Tooas anupperpipe defining therein a fuel vapor ,n.e 
opening 04 which is in communication wtth a fuel tank 



so that fuel vapor is flown in through the opening 104a. 
The second end wall 104 further has alower P ,pe def.n- 
Ig therein a fue. vapor outlet opening104b , j, > tn 
communication with an air intake passage ot £ untake 
5 systemof an internal combustion eng.ne (n°tshown) so 
that fuel vapor is flown out through the openmg 104b. A 

Z body 102 and located adjacent the second end waU 

04 The dfeh-like plate 1 07 is formed wtth aplurairty ^o 
,o through-holes (not identified) and has a cylmdnca 

ange section (not identified) which is 
surface of the casing body 102 and in contact the 
' second end wall 1 04 so that a space 106 .s defined be- 

5 the dish-like plate 107 and the second end waU 
„ T04 Asheet-likeimer lOSformed of a non-wover , fabnc 

of polyester or a sheet of polyurethane foam « id sposed 
inside the dish-like plate 107 so as to be ,n contact whh 

STTpSSS'--- HO is deposed inside the 

SSI higher in heat conduction specie* 
30 than the fuel vapor-adsorbing matenal A1a wh.cn are 
a uniformly mixed state. 

,00061 lnoperation,fuelvaporflow.ngmthecan.st 
01 through the opening 104a is adsorbed by thejue 
vapor adsorbing material A1 a. At th.s time the distnbu 
33 2 of concentration of the adsorbed fuel ,s as shown 
in Fiq 13B in which the concentration of the fuel vapor 
g adually saturated from a side near ft. ft 
wall 1 04 to a side near the first end wall 103 When th 
adsorption state has reaches a level at wh«h fuel vapor 

terial A1 a located near the first end wall 103, fuel vapor 
e eased in an amount according to the concentrat on 
o,7 e adsorbed fuel vapor at the portion through the 
opening 103a. It is to be noted that heat .s generated so 
4. a t raise the temperature of the fuel vapor ^sorblng 
material Ala when fuel vapor Is adsorbed by the fuel 

responding tof uel vapor adsorbing abdrty of thef uel £ 
per adsorbing material A1a 
50 ture rises. However, the heat generated ™£ 

por adsorbing material A1a is ab 
cumulativematerialA2atherebypreventmgthete^ 

ature ot the fuel vapor adsorbing matenal A1a from , « 
frThsp-ents the fue.vapor amount correspond,^ 
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104b into the casing 102C. Accordingly, atmosphenc air 
is introduced through the opening 103a into the casing 
102C so as to develop air stream toward the opening 
1 04b Under the action ol this air stream, fuel vapor (hy- 
drocarbons) adsorbed by the fuel vapor adsorbing ma- 
terial A1a is desorbed and sucked through the opening 
104b and the air intake passage into the engine to be 
combusted in the engine. 

[00081 As shown in Fig. 14A, during desorpt.on of the 
tuelvaporadsorbedbythefuelvaporadsorbing material 
A1 a after fuel vapor adsorption indicated in Fig. 1 3B, tne 
concentration of the absorbed fuel vapor (or atuel vapor 
residual level) takes a mode indicated by curves VI 
which indicates the case where the fuel vapor adsorbing 
material A1a and the heat-accumulative material A2a 
are disposed in the chamber Ra. For reference a curve 
V2 indicates a case where only the fuel vapor adsorb ng 
material A1 a such as activated carbon Is deposed m the 

chamber Ra. . 
[O0O9] Additionally, as shown in Fig. 14B, dunng ad- 
sorption of fuel vapor by the fuel vapor adsorbing mate- 
rial A1 a after fuel vapor desorption of Fig. 1 4A, the con- 
centration of the absorbed fuel vapor takes a mode in- 
dicated by a curve V3 which indicates the case where 
,he fuel vapor adsorbing material A1a and the heat-ac- 
cumulative material A2a are disposed in the chamber 
Ra For reference, a curve V4 indicates a case where 
only the fuel vapor adsorbing material A1a such as ac- 
tivated carbon is disposed in 1he chamber Ra. Fig. 14B 
reveals that the fuel vapor residual level (the concentra- 
tion of the adsorbed fuel vapor) at the respective posi- 
tions in an axial direction of the canister is low in the 
case where the fuel vapor adsorbing matenal Ala and 
the heat-accumulative material A2a are disposed in the 
chamber Ra as compared with that in the case where 
on.y the fuel vapor adsorbing material A1 a is d. posed 
in the chamber Ra. This is because, in case that the fuel 
vapor adsorbing material At a and the neat-accumula- 
tive material A2a are disposed in the chamber Ra heat 
accumulated in the heat-accumulative material A2a s 
transmittedtothe fuel vapor adsorbing matenal Ala dur- 
ing desorption of fuel vapor from the fuel vapor adsorb- 
ing material Ai a, so that the temperature of the fuel va- 
por adsorbing material Ala is prevented from lowering 
thereby increasing the amount of fuel vapor desorbed 
trom the fuel vapor adsorbing material A1 a 
[00101 It will be understood that, in F.g. 14B, the dif- 
ference between the concentration of absorbed fuel va- 
por and the fuel vapor residual level at the side of the 
first end wall corresponds to the amount of fuel vapor 
desorbed from the fuel vapor adsorbing matenal A1e. 
Fig 14B also reveals that the amount of fuel vapor ad- 
sorbed by the fuel vapor adsorbing material A1a at the 
respective positions in the flow direction of air and fuel 
vapor in the chamber R1 a is large in the case where the 
fuel vapor adsorbing material Ala and the heat-accu- 
mulative material A2a are disposed in the chamber R 
8 c compared with that in the case where only the fuel 



vapor adsorbing material A1a is dispos d in the cham- 
ber Ra As a result, the amount of fu I vapor released 
from the canister to the atmosphere increases at a time 
when the amount of fuel vapor adsorbed by the fuel va- 
s por adsorbing material A1a is not so large, in the case 
where only the fuel vapor adsorbing material A1a is dis- 
posed in the chamber Ra as compared with that in case 
where the fuel vapor adsorbing material A1a and the 
heat-accumulative material A2a are disposed in the 
to chamber Ra. This is because, in case where only the 
fuel vapor adsorbing material A1e is disposed in the 
chamber Ra, the temperature of the fuel vapor adsorb- 
ing material A1 a increases owing to heat generation at 
adsorption of fuel vapor to the fuel vapor adsorb.ng ma- 
is terialAiatherebydecreasingthefuelvaporamountcor- 
responding to the fuel vapor adsorbing ability. 
[00111 As appreciated from the above. It may be ad- 
vantageous to use the fuel vapor adsorbing material 
Ala and the heat-accumulative material A2a in the 
*> chamber Ra in order that adsorption and desorption of 
fuel vapor in the canister is required to be quickly ac- 
complished. 



SUMMARY O P THE INVENTION 

[00121 However, drawbacks have been encountered 
in the above conventional fuel vapor treatment canister, 
as discussed below. For example, when the engine is 
started and is operated at high speeds upon depression 
30 of an accelerator pedal under a condition in whch a 
,arge amount of fuel vaporhas been adsorbed inthefuel 
vapor adsorbing material in the canister provided with 
the fuel vapor adsorbing material and the heat-accumu- 
la tive material in the whole inside space or chamber 
35 (Ra) thereof, fuel vapor adsorbed in the fuel vapor ad- 
sorbing material is abruptly desorbed from the fuel vapor 
adsorbingmaterial.Atthistime.thefuelvaporadsorbing 

material makes its temperature lowering owmg to rapid 
desorption of fuel vapor from the fuel vapor adsorbing 
ao material; however, the temperature lowe nng , can b 
suppressed upon receiving heat releasedfrom the heat- 
accumulative material. Accordingly, in case that the 
heat-accumulative material is used mixed with the uel 
vaporadsorbingmateriaLthetemperatureofthefuelva- 

« por adsorbing material can be kept high as compared 
with a case in which the heat-accumulative material 
does exist. As a result, a large amount of fuel vapor is 
abruptly desorbed so as to increase the fuel vapor con- 
centration of intake air to be sucked into th< 'combustion 
bo chambers of the engine. This invites disorder of the en 
nine or ineffective combustion within the combustion 
chambers due to suction of excessive fuel (hydrocar- 
bons) thereby releasing unburned combustion gas (hy- 
drocarbons) into the atmosphere. Japanese Patent Pro- 
55 visional Publication No. 9-112356 discloses also a fue 
vapor treatment canister which contains th fuel vapor 
adsorbing material in the form of a lay r and the heat- 
accumulative material in the form f a layer, in which the 
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« , ayCfS are disposed » 
conventionalfuelvaportrea^^ 

thc same *"**"^J£^*F**K 
cussed luelvaportreatmentcan.stersn 

drocarbons to the atmosphere^ j£ ^ 

l00 15] A further object o th ^^ lcanislervtfh ich 
prov^eanimprovedfuelvaportreawentc 

being abruptly sucked .mo an engine _wn 

the amount ol a fuel 'J^SllS ot he canister. 
in the canisterwitnout enlarging the s Z e ^ 

t0 provide an .mproved fuel vapo "i 

ha'ng a tue, vapor ^^^^^ is 
cumulationandtuel vapor adsorpt-oncharr b . 

adaptedto prevent heat generated m**.^ heat ac- 

preventing lowenng in tuel vapor r ^ B |aBon 

tuei vapor ■-"^SJ^'^ lowering is 
and tuel vapor adsorption cham 

which first and second chambers are.o ^ ^ 
mU nicat.on with afuel tank anoap 
ond opening in »n an a^ g ^ 

sage ol an engine. The secono e 
defining a third opening ^"^f^the first end 

phere.The tirst chamber ' s ' 0 ^^, vapor adsorb- 
walUhanlhesecondchamberA.rst^vap^ 

ond fuel vapor adsorbing ^ f^^^^r.The 
la ,ivematerialare deposed n ^^^heatthan 
heat-accumulative matenal is larger n specitic 

(0 018] A second aspect of » he P ising , 

sides in a fuel vapor l ' e8lm ^;" n ; £ )lsbetwee n which 

an inside space is formed. The ^rs ^ 
tank. and a portion defm.ng a secono o P 



UWM «* ^t^lJSl the second 
chamber. A first fuel vapor «. » 

p0S ed in the ^^^i^ materia, 
adsorbing matenal and a new a mu . 

,s side space is lormed The tirsie ^ 
defining a tirst open.ng ^SEinlng fn corn- 
tank, and a portion del.n.ng a seccma op » 

ind udes first and «cond chamber^ T he 
is .ocated closer to to divide 

chamber. A P 3 ^^ ^secondchambers.The 
the inside space .ntothef.rstano eat 

2S partition wall structure hasan A flret fuel 

isolating ability hi J^^^^^ 

accumulative matenal are deposed .n ^ 

Kllvapo,^ 

3S ing having first and ^ ^ a portion 
first chamber is formed. The mt en ^ 

defining a first open.ng m f AdtWion . 

any, a second casing .s P' ov,ded *f'"9™ er fe {ormed . 
< 0 end walls between which a, ^^ t hW opening 
The third end wall * ™ 

in communicator, ^^s^°P» defining a 
casing. The fourth end wall has , here . A 

lourth opening in <»r^j£^i*»** 
4 5 firstfuel vapor adsorb.nc .matenal is d.sp 

chamber, while a second fuel vapo ^ soroi ^ ,„ tne 
and a ^^^^^ . 
^Xhlat e rthe second tue, vapored- 
50 sorting material. 



BRiEFDESCRlPJ^^ 

r.kP reference numerals des- 

which: 

Fig . 1A is a longitudinal cross-sectional vi w of a 
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lirst embodiment ol a luel vapor treatment cancer 
according to the present invent.on; 
Fig. 1B is a graph showing the concentration o fuel 
vapor adsorbed in the canister ot F.g. 1 A n terms 
ot the axial direction positions ol the canister; 
Fig. 2A is a longitudinal cross-sectional view eta 
second embodiment ot the fuel vapor treatment 
canister according to the present invent.on; 
Fig 2B is a graph showing the concentration of fuel 
vapor adsoLo in the canister of Fig. 2A in terms 
of the axial direction positions of ^ carartBT. 
Fig 3 is a longitudinal cross-sectional v.ew of ath.rd 
embodiment of the luel vapor treatment can.ster ac- 
cording to the present invention; 
S, 4 is a cross-sectional view taken in the direction 
ot arrows substantially along the line IV-I J V 
Fig. 6 is a cross-sectional view taken in the d rection 
ot arrows substantially along the line V-V of Fig. 3. 
Fig 6 is a cross-sectional view taken in the direction 
of arrows substantially along the line VI-VI of F.g^S; 
Pig 7 is a longitudinal cross-sectional v.ew of a 
fourth embodiment of the fuel vapor treatment can- 
ister according to the present invent.on; 
Fig 8 is a longitudinal cross-sectional v.ew of if M 
embodiment of the fuel vapor treatment canister ac- 
cording to the present invention: 
Fig. 9 is a longitudinal cross-sectional view of a sixth 
embodiment of the fuel vapor treatment can.ster ac- 
cording to the present invention: 
Fig 10 is a longitudinal cross-sect.onal v.ew of a 
seventh embodiment of the fuel vapor treatment 
canister according to the present invent.on. 
Fig. 11 is a longitudinal cross-sect.onal view of an 
eighth embodiment the fuel vapor treatment can- 
ister according to the present invention; 
Rq 12 is a longitudinal cross-sectional v.ew of a 
ninth embodiment of the fuel vapor treatment can- 
ister according to the present invent.on; 
Fig 13A is a longitudinal cross-sectional view of a 
conventional fuel vapor treatment canister; 
Fig. 13B is a graph showing the concentration of 
fuel vapor adsorbed in the canister in terms o the 
axial direction positions ol the canster of Fig. M3A 
Fig. 14A is a graph showing the concentre .or of 
uel vapor adsorbed (or a fuel vapor mWN 
in the canister in terms of the axial direction po- 
tions of the canister of Fig. 13A dur.ng desorpt^ 

of fuel vapor; and 

Fiq 14B is a graph showing the concentration of 
el vapor adsorbed in the canister axial d,ec,on 
positions in the canister ot Fig. 13A during adsorp- 
tion of fuel vapor. 

DEJAU^DDESCRIF^^ 

,0022] BderringnwteFioMAolthedrBtrtnfliBlW 
embodiment of an fuel vapor treatment canister *- 
"rated by the reference numeral 1 . The can.ster 1 of th.s 



embodiment is for an automotive vehicle and composes 
a casing C termed of a plastic such as nylon or polypro- 
pylene The casing C includes a casing body 2 having 
a circular cross-section. The casing body 2 is prov.ded 

wall 3, and at the other end (left-side end in F.g. 1 A) with 
a second end wall 4. The first end wall 3 has a p.pe de- 
fining therein a communication opening 3a which is in 
communication w*h atmospheric air. The second end 
,o wall 4 has an upper pipe defining therein a fuel vapor 
inlet opening 4a which is in communication with a fuel 
lank so that fuel vapor is flown In through the opening 
4a. The second end wall 4 further has a tower pipe de- 
fining therein a fuel vapor outlet opening 4b which 
,5 communication with an air intake passage ***** 
system of an internal combustion engine (not shown) so 
, ha t luel vapor is flown out through the opening 4b It 
wil, be understood that intake air to be sucked into he 
engine flows through the air intake passa ige Each . of the 
i0 first and second end walls 3 .4 is fixed to the casing 2 
bv means of vibration-welding. 
,00231 A perforated dish-like plate 7 is disposed inside 
he casing body 2 and located adjacent the second end 
1, 4. The dish-like plate 7 is formed 

2 s section with a plurality of 

and hasacylindricalflangesectionfnot identified) which 
Jfltted to the inner surface of the casing body 2 and h 
cold with the second end wall 4 so that a space 6 * 
defined betweenthe main body section (formedwrththe 

so through-holes) of the dish-like plate 7 and the second 

woven fabric of polyester and is disposed inside .the 
rshLplate7soastobeincontactwtththema,nbody 

section of the dish-like plate 7. 
35 lOoS] AcircularperforatedplatelOfomiedofplas^ 
s disposed inside the casing body 2 and located adja- 
cent the first end wall 3 in such a manner that the pe- 
riphery of the perforated plate 10 is in contact with the 
inner surface of the casing body 2. Two compr m on 
40 springs 12, 12 are disposed between the perforated 
pETo and the first end wa» 3 so as to define a space 
g inside the casing body 2. A filter 11 similarto the fitter 
8 is disposed inside and in contact wtth the pertorated 
ptllO AchamberorinsidespaceRbetweenthe itter 

,5 B and the filter 11 . The chamber R 1 
sorption chamber R1 and a heat accumulation and va 
^adsorption chamber R2. It will be under stood ^that 
L volume of the chamber R2 is smaller than that of h 

so S er The vaporadsorptionchamberRI isfil.edwith 
a fuel vapor adsorbing material A1 formed ot activated 
camon particles. The heat accumulation and vapor ad- 
soSon chamber R2 is filled with a heat-accurr."^e 
and fuel vapor adsorbing material A which .ncludes a 
55 "uel vapor adsorbing materia. A1 and a heat-accumula- 
tive materia. A2 which higher in heat conductrvity and 
specific heat than the fuel vapor-adsorbing mat rta I A1 
in this embodiment, the fuel vapor adsorbing (granular) 
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• i M and the heat-accumulative (granular) mate- 
2S'« X c S tormed into circular .aye. and 

2 so that the ^ A2. 

motherworts ^ ^J^L, o1 alter nate layers of 
sorbing material A i ^oniMuw ^ 

*• va P° r SS?SJ?i£ layers o« the foe. 
cumulative mater.al A2. tac " nea ,. a ccumulative 
vapor adsomingmaterral A1 andthehea ^ 

materia ' f^TO^***^ 
100261 The perlorated plate 1 0 is presseu 

», second Md «d J " «' ° aeemlt 
.spot adsorplon c*«*or FnaM I 

in ,o the vapor adsorption , chamber R an " 
cumulation and vapor adsorp o ma . 

terial A1 . In this case, iue k lett-side 

^sun^ wa« 3) portion of the charn er £ 

l00291 ^f^-^XLv^-- 
portion (saturated wtth luei vap o j ^ 

sorbing material At ^■JJ^L.*. More 
end wall 3 as adsorption oMu* * ap ^ of , uel vap0 r 

ceeds , ^ ^^^SSSSi! JL, J 

vapor reaches the '"ei vap ^ be (e . 

cated near the first end »atl 3 ue P 
lea6ed to the atmosphe re eve though J 



[00301 WW adsorbing matenal 

" §ift€=i 

mU nica«on opemng 3 . nh ^ 

25 ^Ttat icumu a 3 o„ and vapor adsorption 

chamber R2, a temp vapor desorptionfrom 
adsorbing material A1 due tc tu v P ^ 

per adsorbing mater.al A1 of th fuel vap ^ 
35 ^l^ti ^^e ri a.A1 te 
C8Se : l?al of the canister 1 . thus towering 

X*d in the fuel ^«^^L~ 
<o l0 032] ^^JS^STSV it Passes 
por flows toward the s ^ e " . , A1 witnin the 

- -e,o 9 ,eatemp = 

nor adsorbing material ai unuei r 
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is adsorbed in the canister 1 , distributor, °f concentra- 
tion of fuel vapor within the chamber R takes a mode 
indicated by a curve M1 as shown m F.g 1B. It will be 
understood that the mode indicated I by the curve M 
moves rightward in Fig. 1 A or toward the first end wall 
3 as adsorption of fuel vapor proceeds. When a,r in re- 
duced through the opening 3a flows from the sde of the 

first end wall 3 to the side of the second end wall 4 so 
that fuel vapor adsorbed in the canister 1 is released 
"omthecanlter.thedistributionof concent^ oftuel 
vapor within the chamber R takes a mode .nd.« ted by 
a curve M2. It will be understood thatthe mode indicated 
by the curve M2 moves leftward in Fig. 1 or toward the 
second end wall 3 as release of fuel vapor proceeds 
The above-mentioned concentration means the weight 
of vapor (g) adsorbed per one ml of the fuel vapor ad- 
sorbing material A1 . 

[0034] in the fuel vapor treatment canister 1 ol this 
embodiment, a gas-permeable partition waU (no 
shown) may be provided between the chambers R1 and 
R2°Tn which the partition wall is formed of a circular and 
porous meta., plastic or non-woven sheet. The i partftion 
wall is lormed of a material having a low or high heat 

insulating ability. rfimQ „»„fthe 
t00351 Fig. 2A illustrates a second embodiment of the 
L vapor treatment canister 1 according to the present 

vention, which is similar to the first embod'men w 
the following exception: A circular sheet-l.ke Me 14 
similar to that 8 is disposed in the chamber R in such a 
mTnne hat its periphery is in contact with the inner sur- 

,he chamber R into the vapor adsorption chamber R1 
and the heat accumulation and vapor adsorption cham- 
ber R2 The sheet-like filter 14 serving as a partition wall 
is thin and therefore is low in heat insulating ability 
0 36] lnoperation.heatgeneratedwithntheueva- 
poradsorptionchamberRI during adsorpt.onof fuel va- 
por is difficult to be transmitted to the heat accumulation 
and fuel vapor adsorption chamber R2 since the cham- 
bers R1.R2 are divided by the partition wall 14 having 
air permeability and heat insulating abil^ccording* 
when air containing fuel vapor introduced through the 
opening 4a flows from the side of the second end waH 
4wthesWeotthefirstendwaH1.the temperature w«h,n 

the chamber R1 is kept lower than that .n case of the 
irst embodiment. Consequently, as indicated by a mode 
ndica.ed by a curve M3 in Fig. 2B, the »"el vapor ad- 
sorbing materia. A1 wrthin the chamber R2 adjacent the 
filter 14 can adsorb much fuel vapor during adsorption 
of fuel vapor as compared with that (indicated by a dot- 
ted line in Fig. 2B) in case of the first ^d.ment Ad- 
ditionally, when air introduced through the opening 3 a 
fl0 ws from the side of the firs, end wall 3 and he side of 
the second end wall 4, the temperature wrth.n the cham- 
ber R2 adjacent the filter 14 is kept higher than that ,n 
case of the first embodiment. Consequently as indicat- 
ed by a mode indicated by a curve M4 ,n Fig. 2B, the 
fuel vapor adsorbing material A within the chamber R2 



adjacent the filter 1 4 can desorb much fuel vapor during 
desorption of fuel vapor as compared with that (indicat- 
ed by a dotted line in Fig. 2B) in case of th first embod- 
iment. It will be understood that the same eflects as 
s those in the first embodiment can be obtained. 

[0037] Figs 3 to 6 illustrate a third embodiment of the 
fuel vaportreatment canister 1 according to the present 
invention, similar to the first embodiment generally with 
the exception that another vapor adsorption chamber 
w R1A is formed in communication with the vapor adsorp- 
tion chamber R1 and located parallel with the vapor ad- 
sorption chamber R1 and the heat accumulation and fu- 
el vapor adsorption chamber R2. In this embodiment, 
the casing C and a casing C1 are formed of the same 
,5 material as that of the casing C of the «rst embodiment 
The casing C and the casing C1 are located parallel wrth 
each other and have a rectangular cross-section^ The 
casing C and the casing C1 are fixedly connected wrth 
each other through a connecting wall 2c and an endcon- 
20 necting wall 2d. Additionally, the casing body 2 of the 
casing C and the casing body 2A of the casing CI ex- 
tend leftward over the end connecting wall 2d to form 
an extended section 2e. The cross-sectional area of the 
inside space of the casing body 2A is about 2 times of 
25 that of the casing body 2 as shown in Fig. 4^ 

[0038] The casing C1 includes the second end wall 4 
which is located adjacent the first end wall 3. In this em- 
bodiment, the two compression springs 12, 12 are dis- 
posed between the second endwalj 4 and.the plate 7^ 
30 The first and second end walls 3. 4 are respectively fixed 
to the casing body 2 and the casing body 2A by weld.ng_ 
[0039] A bottom end wall 18 is f ixed to the extended 
section 2e of the casing body 2 and the casing body 2A. 
The bottom end wall 18 is rectangular and formed wrth 
35 a plurality of embossments 19 having a rectangular 
cross-section. The embossments 19 are separate from 
each other to form a gas passage 20. A rectangiHar 
sheet-like filter 1 6 is disposed inside the extended sec- 
tion 2e in such a manner that its periphery is in contact 
40 with the inner surface of the extended section ^The 
fitter 1 6 is supported by the embossments 1 9 of the bot- 
tom end wall 1 8 so as to contact with the end connecting 

rooiof The fuel vapor adsorbing material A1 is filled 
45 n the fuel vapor adsorption chamber R1A defined be- 
tween the filter 8 and the filter 16. Also In th s embodi- 
ment the fuel vapor adsorbing material A1 isf.lled.nthe 
Tel vapor adsorption chamber R1 defined between the 
fitter 14 and the filter 16. The fuel vapor adsorp^on 
so chambers R1, R1A are communicated wrth each other 
through the filter 16 and the gas passage 20. 
[0041] It will be understood that, in this embodiment 
the first and second end walls 3, 4, the plates 7 10 and 
the filters 8, 11 and 14 are rectangular so that their pe- 
55 ripheries are in contact with the inner spaces of th 
casing bodies 2, 2A having the rectangular cross-sec- 

[0042] The manner of operation of the fuel vapor treat- 
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rnnA^i Fuel vapor generated in th fuel tanK uowb 
k «,Hor m in the order mentioned and reacnes me 

*«de relative to flow of fuel vapor 
2 n this embodiment, similarly to the hrst 
Lodlment. the «uel vapor adsorbing mater, A and the 
heat-accumulative material A2 are stored in the heat ac 
heat accu ™ adsorption chamber R2 lo- 

cTed-Xcn ?r«T.n- wal.V ahd theretore the 
™ e!K as those « the first embodiment can be 
:Coo"r,n 9 acsom.- C fuel vapor and during de- 

« hndv 2 The air chamber torming member 21 in 
and air permeability, while the chamber R1 and 



chamber R2 are divided by th filter 14 in the second 
STaconventionalcasethatasufficient amount 
of air or deserting fuel vapor adsorbed in i the cams* 
5 ° cannot be supplied through the opening 3a of the tart 

£ in an amount over a standard .eve. . released 
,hl,nh the ODening 3a to the atmosphere. This is as 
e ?t! be caused from the following fact: Heat gen- 
,o «Z y dsoTon of fuel vapor in the fuel adsorption 
rhambe?R1 during adsorption of fuel vapor . transmrt- 

^as^hrough the opening 3a when the amount of 
air , 0 r desorbing fuel vapor * 
20 10049] However, in the fuel vapor nea 

of tS embodiment, the partition wall arrangement S 

mined between the chamber Mi ana u» 

the fuel vapor adsorbing material A1 . The casing w 
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11 are disposed adjacent the first end wall 25 in such a 
manner as to define a space between the perforated 
plate 1 0 and the first end wall 25. The peripheries of the 
perforated plate 10 and the filter 11 are in contact with 
the inner surface of the casing body 2B. Additionally, the 
perforated plate 7 and the filter 8 are disposed adjacent 
the second end wall 26 in such a manner as to define a 
space between the perforated plate 7 and the second 
end wall 26. The peripheries of the perforated plate 7 
and the filter 8 are in contact with the inner surface of 
the casing body 2B. The heat accumulation and fuel va- 
por adsorption chamber R2 is def ined between the filter 
8 and the filter 11 and inside the casing body 2B. The 
chamber R2 is filled with the fuel vapor adsorbing ma- 
terial A1 and the heat-accumulative material A2 which 
are lormed into the form o1 a layer and located alternate 
to each other. 

[0052] in operation, since the casing C defining there- 
in the chamber R1 and the casing C2 defining therein 
the chamber R2 are provided separate from each other, 
heat transmission between the chamber R1 and the 
chamber R2 can be prevented. Consequently, fuel va- 
por remaining in the fuel vapor adsorbing material A1 
within the chamber R1 and the chamber R2 can be pre- 
vented from releasing through the communication open- 
ing 26a in case that the amount of air for desorbing fuel 
vapor is insufficient, similarly to in the fourth embodi- 
ment. 

[0053] Fig. 9 illustrates a sixth embodiment of thefuel 
vapor treatment canister 1 according to the present in- 
vention, which is similar to the third embodiment with 
the exception that the filter 14 for separating the heat 
accumulation and fuel vapor adsorption chamber R2 
from the fuel vapor adsorption chamber R1 has a thick- 
ness considerably larger than that of the filter 14 in the 
third embodiment. Thus, the filter 1 4 of this embodiment 
serves as a partition wall having heat insulating ability 
and air permeability. This can prevent heat transmission 
from the fuel vapor adsorption chamber R1 to the heat 
accumulation and fuel vapor adsorption chamber R2. 
Consequently, fuel vapor remaining in the fuel vapor ad- 
sorbing material A1 within the chamber R1 and the 
chamber R2 can be prevented from releasing through 
the communication opening 3a in case that the amount 
of air tor desorbing fuel vapor is insufficient, similarly to 
in the fourth embodiment. 

[0054] Fig. 10 illustrates a seventh embodiment of the 
fuel vapor treatment canister 1 according to the present 
invention, which is similar to the third embodiment with 
the exception that the filter 1 4 for dividing the fuel vapor 
adsorption chamber R1 and the heat accumulation and 
fuel vapor adsorption chamber R2 is replaced with the 
partition wall arrangement S used in the fourth embod- 
iment. 

[0055] In this embodiment, the partition wall arrange- 
ment S divides the inside space of the casing body 2A 
into the fuel vapor adsorption chamber R1 and the heat 
accumulation and fuel vapor adsorption chamber R2. As 



shown, the fuel vapor adsorbing material A1 is filled in 
the chamber R1 , while thefuel vapor adsorbing material 
A1 and the heat-accumulativ material A2 is filled in a 
mixed state in the chamber R2. The partition wall ar- 
5 rangement S of this embodiment includes the air cham- 
ber forming member 21 which is formed of the same 
plastic as that of the casing body 2. The air chamber 
forming member 21 includes a pair of the perforated 
walls 21a, 21b which are disposed respectively on the 
10 sides of the chamber R1 and the chamber R2. The per- 
forated walls 21 a, 21b are spaced from each other by 
the space maintaining member 21c located between 
and integral with the perforated walls 21a, 21b. Each 
perforated wall 21a, 21b is formed with a plurality of 
is openings through which air passes. The two filters 14, 
1 4 are located respectively in contact with the perforated 
walls 21 a, 21b in such a manner that the air chamber 
forming member 2 1 is located between the filters 14,14. 
[0056] Accordingly, also in this embodiment, heat 
20 transmission from the fuel vapor adsorption chamber R1 
to the heat accumulation and fuel vapor adsorption 
chamber R2 can be prevented. Consequently, fuel va- 
por remaining in the fuel vapor adsorbing material A1 
within the chamber R1 and the chamber R2 can be pre- 
ss vented from releasing through the communication open- 
ing 3a in case that the amount of air for desorbing fuel 
vapor is insufficient. 

[0057] Fig. 1 1 illustrates an eighth embodiment of the 
fuel vapor treatment canister according to the present _ 
30 invention, which is similar to the third embodiment with 
the exception that only the heat accumulation and fuel 
vapor adsorption chamber R2 is formed inside the cas- 
ing C without lorming the fuel vapor adsorption chamber 
R1 

35 [0058] In this embodiment, the chamber R2 is formed 
between the filter 1 6 and the filter 1 1 and inside the cas- 
ing C, and filled with the vapor fuel adsorbing material 
A1 and the heat-accumulative material A2 which are 
formed into a layer and located alternate to each other. 
40 [0059] This embodiment prevents heat transmission 
from the fuel vapor adsorption chamber R1 A to the heat 
accumulation and fuel vapor adsorption chamber R2 by 
a partition wall arrangement constituted by the bottom 
end wall 18 and the filter 16. Consequently, fuel vapor 
45 remaining in the fuel vapor adsorbing material A1 within 
the chamber R1 A and the chamber R2 can be prevented 
from releasing through the communication opening 3a 
in case that the amount of air for desorbing fuel vapor 
is insufficient. 

so [0060] Fig. 12 illustrates a ninth embodiment of the 
fuel vapor treatment canister 1 according to the present 
invention, which is similar to the eighth embodiment with 
the exception that the heat accumulation and fuel vapor 
adsorption chamber R2 filled with the fuel vapor adsorb- 
55 ing material A1 and the heat-accumulative material A2 
is replaced with a fuel vapor adsorption chamber R1B 
filled with the fuel vapor adsorbing material A1 and 
lormed in another casing C3 which is independent from 
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2C Additional the perforated plaU j7 _an he f I 
tar 8 are disposed adjacent the second end wall 26 in 

win tie Cuel veper adserbina materiel A1 and on roe» 
I™* J.,i,e mortal « **» «• * 

por remaining in the fuel vapor adsorbing nr^ena^ A1 

JS) ™ addve-dieanesed embddime* die, de 
modified as follows: 

,D While the first end wall 3, the second end wall 4 
Ke bottom end wall 18 have beer , sho, ^ 
described as being fixedly connected, or example, 
gelding, it will be understood that at leas, £ hern 
may be formed integral with the casing body 2. 2A 
when the casing body is molded. 

vapor outlet opening 4b are shown , ana 

as being termed separate trom each other, it wrtl be 



opening is bifurcated to be connect d to the fuel 
tank and the engine air intake passage. 
Sw He the inter 14 has been shown and de- 
c ibed as being used for dividing the uK.de space 
of the casing C into the fuel vapor adsorption cham 
ber R d the heat accumu.ation and fuel vapo 
adsorption chamber R2 in some embodiments A 
willbeappreciatedthatthefnter14maybeom«ed 

2 his regard, the chamber R1 and the chamber R2 
may be divided by a perforated ptetej tsposac. be- 
Len the chambers R1 . R2 orformed integral**. 

While the°?ue, vapor adsorbing materia. A1 and 
ne heat-accumulative material A2 in the state of 
avers have been shown and described as be.ng 
'Sosed within the heat accumulation and f ue 
poradsorption chamber R2 in some 
n will be appreciated that the matenats A1 . A2 may 
be Iplace^ with a heat-accumulative anc fuel va- 
oo, adsorbing material prepared by mixing the fuel 
v " r d orbing material A1 and the heat-accumu- 
ative materia. A2, or wfth another >»*>°»"£ 
Zand fuel vapor adsorbing material prepared by 

vapor adsorbing 
oles or powder (such as activated carbon particles 
ofpowoer) with heat-accumulatWe matena. partH 
c es or powder having high heat conduct.vrty and 
S s Lie heat as compared with the fuel vapor 
adsorbing material matrix powder, and 4hen by 
molding the mixed parties or powders nto the 
lorm of pellets or the like. Examples of the heat ac 
cumulate material partto.es or powder are alumi- 
num or aluminum alloy particles or power, and ce- 
ramic particles or powder. 

,00641 Additionally, it will be appreciated that the rna- 
1 . ai a? mav be replaced with a honeycomb- 

state in the honeycomb-shapeo neai » 
fuel vapor adsorbing materials. 
00651 As appreciated Irom the above, according to 
[0065] as app treatment canister 

so the present invention, the tuei vapui 

h« s me fuel vapor adsorption chamber and the heat ec 

and outlet openings and the siae 01 m« 
* opening incommun,cat,^ 

el vapor adsorbing material ,s disposed "*^J~JL 

terial and the heat-accumulative material are a h 
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in the heat accumulation and fuel vapor adsorption 
chamber. Accordingly, during adsorption of fuel vapor in 
the canister the fuel vapor adsorbing material within the 
heat accumulation and fuel vapor adsorption chamber 
is prevented from its temperature rise so that fuel vapor 
adsorption in the chamber can be securely accom- 
plished, thereby effectively preventing release of fuel 
vapor to the atmosphere. 

[0066] During desorption of fuel vapor in the canister, 
in the heat accumulation and fuel vapor adsorption 
chamber located at the side of the atmosphere-commu- 
nication opening, the fuel vapor adsorbing material in 
the chamber is prevented from its temperature lowering 
owing to the heat release action of the heat-accumula- 
tive material in the chamber, so that desorption of fuel 
vapor Irom the fuel vapor adsorbing material can be ef- 
fectively earned cut thereby lowering the fuel vapor re- 
sidual level alter iho fuel vapor desorption. Accordingly, 
adsorption of f jel vapor at the next operational (adsorp- 
tion-desoiptton) cycle can be ensured. In the fuel vapor 
adsorption chamber through which air containing the fu- 
el vapor desorbed from the fuel vapor adsorbing mate- 
rial in the heat accumulation and fuel adsorption cham- 
ber flows, fuel vapor is desorbed from the fuel vapor ad- 
sorbing material in the fuel vapor adsorption chamber, 
causing temperature lowering of the fuel vapor adsorb- 
ing material. This prevents abrupt desorption of fuel va- 
por from the fuel adsorbing material in the fuel vapor 
adsorption chamber, so that fuel vapor is gradually de- 
sorbed from the fuel vapor adsorbing material. As a re- 
sult, a large amount of fuel vapor is prevented from be- 
ing abruptly sucked into the engine. This effectively pre- 
vents disorder of the engine and considerable emission 
of hydrocarbons in exhaust gas from the engine due to 
excessive fuel (hydrocarbons) in air-fuel mixture to be 
sucked into the engine. 

[0067] Additionally, since the heat-accumulative ma- 
terial is disposed only in the heat accumulation and fuel 
vapor adsorption chamber, the amount of the heat-ac- 
cumulative material used in the canister can be reduced 
while increasing the amount of the fuel vapor adsorbing 
material used in the canister without increasing the size 
of the casing of the canister. Thus, the fuel vapor ad- 
sorbing ability of the canister can be increased without 
large-sizing the canister. 

[0068] Further, the partition wall may be provided be- 
tween the fuel vapor adsorption chamber and the heat 
accumulation and fuel vapor adsorption chamber, or 
otherwise the fuel vapor adsorption chamber and the 
heat accumulation and fuel vapor adsorption chamber 
may be formed respectively in the separate casings, so 
as to prevent heat transmission from the fuel vapor ad- 
sorption chamber to the heat accumulation and fuel va- 
por adsorption chamber. Consequently, the fuel vapor 
adsorbing material in the heat accumulation and fuel va- 
por adsorption chamber can be prevented from its tem- 
perature rise even though the temperature of the fuel 
vapor adsorbing material in the fuel vapor adsorption 



chamber rises. This prevents a temperature rise of the 
fuel vapor adsorbing material in the heat accumulation 
and fuel vapor adsorption chamber while preventing 
lowering in the fuel vapor retaining ability of the fuel va- 

5 por adsorbing material in th heat accumulation and fuel 
vapor adsorption chamber. As a result, even in case that 
the amount of air for desorbing fuel vapor from the fuel 
vapor adsorbing material is insufficient, fuel vapor re- 
maining in the fuel vapor adsorption chamber and the 

io heat accumulation and fuel vapor adsorption chamber 
can be prevented from being released through the at- 
mosphere-communication opening of the canister. 
[0069] Although the invention has been described 
above by reference to certain embodiments of the in- 

15 vention, the invention is not limited to the embodiments 
described above. Modifications and variations of the 
embodiments described above willoccurto those skilled 
in the art, in light of the above teachings. The scope of 
the invention is defined with reference to the following 

20 claims. 



Claims 

25 1 . A fuel vapor treatment canister comprising: 

a casing arrangement having first and second 
end walls between which first and second 
chambers are formed, said first end wall having^ 

$0 a portion defining a first opening in communi- 

cation with a fuel tank, and a portion defining a 
second opening in communication with an air 
intake passage of an engine, said second end 
wall having a portion defining a third opening in 

35 communication with atmosphere, said first 

chamber being located closer to said first end 
wall than said second chamber; 
a first fuel vapor adsorbing material disposed 
in said first chamber; and 

40 a second fuel vapor adsorbing material and a 

heat-accumulative material, disposed in said 
second chamber, said heat-accumulative ma- 
terial being larger in specific heat than said sec- 
ond fuel vapor adsorbing material. 

45 

2. A fuel vapor treatment canister as claimed in Claim 

1 , wherein at least one of said first and second fu I 
vapor adsorbing materials is granular. 

so 3. A fuel vapor treatment canister as claimed in Claim 

2, wherein said second fuel vapor adsorbing mate- 
rial and said heat-accumulative material form first 
and second layers, respectively, said first and sec- 
ond layers being located alternate to each other in 

55 a direction in which fuel vapor flows. 

4. A fuel vapor treatment canister as claimed in Claim 

3, wherein each of said first and second layers ex- 
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.endsperpendicumrtosn^isolsaidsecondcham- 
ber. 

irig materials are activated carbon. 
. steel. 

7. a fuel vapor treatment canister comprising: 



J5 



a casing having first and 
tween which an inside space . formed mm 
1st end wall having a ponion defining a first 
cling in communication with a fuel tank, and 
ESS. defining a second opening ,«««^ 

:t:uu?v e apor adsorbing material disposed 
in cLaid first chamber; and 
a second fuel vapor adsorbing mater«Und a 
L a t accumulative material, disposed n sa.d 
ind climber said heat-accumulaJive ma- 

ond fuel vapor adsorbing material. 
8. A fuel vapor treatment canister comprising: 
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second chamb r. said heat-accumulative ma- 
Sal being larger in specHic heat than sa.d sec- 
ond fuel vapor adsorbing mat rial. 

fuel vapor treatment canister comprising: 

a first casing having first and second end walls 
Men which a first chamber is termed. sard 

opening in communication with afueltank, and 
a nortion defining a second opening; 
"a second casing having third and fourth end 
Llls between which a second chamber is 
formed sTid third end wan having a portion de- 
ZZ a third opening in communication with 
a d second opening of said first casing said 
ourth end wall having a. portion defining a 
tounh opening in commun.at.on with atmos- 

Sfue. vapor adsorbing materia, disposed 

in said first chamber; and 

a second fue. vapor adsorbing matenal and a 

^'accumulative material, dfeposed .n sard 

s c nd chamber, said heat-accumulative 

Sbeing.argerinspecmcheatthansa.dsec 

ond fuel vapor adsorbing material. 



a casing having first and second enc .walls bj- 
fween which an inside space is formed, saw 
ZTJZ wall having a ponion de ^g af * 
ooening in communication with a fue tank ano 
defining a second opening , , commu- 
nLtion with an air intake passage of an en 
«id second end wall having a portion de- 
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